DNA replication-dependent nuclear dynamics of the Mre11 complex.
The Mre11 complex undergoes dramatic relocalization in the nuclei of gamma-irradiated and replicating human cells. In this study, we examined Mre11 complex localization and chromatin association in synchronous cultures to examine the molecular determinants of relocalization. The data indicate that the complex is deposited on chromatin in an S phase-specific manner. Mre11 complex chromatin association in S phase was resistant to detergent extraction, in contrast to that in gamma-irradiated cells. The complex exhibits extensive colocalization with proliferating cell nuclear antigen throughout S phase, and chromatin loading is enhanced by replication fork stalling, suggesting that the replication fork is a site of Mre11 complex chromatin loading. This is supported by the observation that the complex localized to single-stranded DNA arising in hydroxyurea-treated cells. Although the Mre11 complex appears to function as a DNA damage sensor, limited colocalization with Brca1 or gamma-H2AX was observed, arguing that neither DNA damage nor gamma-H2AX is required for Mre11 complex chromatin loading. These data provide a potential molecular basis for promotion of sister chromatid association and recombination by the Mre11 complex as well as for ATM-Mre11 complex-dependent activation of cell cycle checkpoints.